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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance a separation performance by reducing the 
curvature radius of a separation part without applying excessive loads on a 
fixing roller and a fixing belt, and to surely separate a recording material 
without applying oil and installing a separation pawl and without remarkably 
deteriorating the durability of the fixing roller, etc. 

SOLUTION: The fixing device 1 is provided with the fixing roller 4, the 
fixing belt 2 and a pressure roller 5, etc. The surface hardness of the fixing 
roller 4 is made lower, and also the flexural rigidity of the fixing belt 2 is 
made lower. The fixing belt 2 follows suit to the shape of the fixing roller 4 
at the exit of the nip part, then, the curvature radius R is reduced at the 
exit of the nip part. Then, a paper 11 is easily separated by making good use 
of the stiffness of the paper 11. 
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ABSTRACTED-PUB-NO: JP2002268436A 
BASIC-ABSTRACT: 

NOVELTY - A thin fixing belt (2) is suspended between a fixing roller (4) and a 
heating roller (3). The fixing roller has low surface hardness and enlarged 
contact surface with respect to pressure roller (5). The fixing belt has low 
bending elasticity and small radius of curvature at outlet of the nip section. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for image forming 
device. 

USE - For image forming device (claimed) such as copier, printer, facsimile. 

ADVANTAGE - The recording material is separated reliably without applying 
surplus load to fixing roller or fixing belt. Cost is reduced by avoiding use 
of isolation nail and application of oil. Suppresses winding of the recording 
material to the fixing belt and resulting toner offset. 

DESCRIPTION OF DRAWING(S) - The figure shows the front elevational view of the 
fixing apparatus. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fixing roller which has an elastic layer on a front face, and the heating roller which has a heat source 
inside, It has this fixing roller, the fixing belt of the shape of endless [ which was laid between heating rollers ], and the 
pressurization roller that this fixing roller is countered, and it is prepared and carries out a pressure welding to this 
fixing roller through this fixing belt. In the anchorage device which heats the non-established toner image currently 
supported with the nip section formed with this fixing belt and a pressurization roller on record material, and is 
pressurized Make low surface hardness of the above-mentioned fixing roller, and the amount of interlocking of the 
above-mentioned pressurization roller to this fixing roller is enlarged. And the anchorage device characterized by 
having made thickness of the above-mentioned fixing belt small, having made bending elasticity of this fixing belt low, 
and making small the radius of curvature of this fixing belt in the outlet of the above-mentioned nip section. 
[Claim 2] The fixing roller which has an elastic layer on a front face, and the heating roller which has a heat source 
inside, It has this fixing roller, the fixing belt of the shape of endless [ which was laid between heating rollers ], and the 
pressurization roller that this fixing roller is countered, and it is prepared and carries out a pressure welding to this 
fixing roller through this fixing belt. In the anchorage device which heats the non-established toner image currently 
supported with the nip section formed with this fixing belt and a pressurization roller on record material, and is 
pressurized The anchorage device characterized by having the separation auxiliary member which contacts the above- 
mentioned fixing belt near the outlet of the above-mentioned nip section, and making small locally the radius of 
curvature of the above-mentioned fixing belt [ / near the outlet of this nip section ] by this separation auxiliary member. 

[Claim 3] The anchorage device with which the above-mentioned separation auxiliary member is characterized by 
being the roller which follows and rotates to the above-mentioned fixing belt in an anchorage device according to claim 
2. 

[Claim 4] The anchorage device characterized by making small the radius of curvature of the above-mentioned fixing 
belt in an anchorage device according to claim 2 when the above-mentioned separation auxiliary member makes the 
elastic layer of the above-mentioned fixing roller distorted with a pressure. 

[Claim 5] The anchorage device characterized by making small the radius of curvature of this fixing belt when the 
above-mentioned separation auxiliary member hangs a load to the hand of cut of the above-mentioned fixing belt and 
slacks this fixing belt in an anchorage device according to claim 2. 

[Claim 6] It is the anchorage device which a toner contains binding resin, a coloring agent, and a wax at least in claim 1 
thru/or the anchorage device of one of 5 publications, and is characterized by the above-mentioned fixing belt having 
the three-tiered structure of a base material, an elastic layer, and a surface mold release layer at least. 
[Claim 7] Image formation equipment which carries out visible image good [ of the electrostatic latent image formed in 
image support ] as a toner image with a development means, and is characterized by for the above-mentioned 
anchorage devices to be claim 1 thru/or the thing of one of 6 publications in the image formation equipment fixed to the 
anchorage device of a belt fixing method through the record material which imprinted this toner image to record 
material, and held this toner image. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipments, such as a copying machine equipped 
with the anchorage device of the belt fixing method for a non-established image being established, and this anchorage 
device, a printer, and facsimile. 
[0002] 

[Description of the Prior Art] With this kind of image formation equipment, the electrostatic latent image based on the 
image information of a manuscript image is formed, for example on the photo conductor as image support, this 
electrostatic latent image is used as a toner image with a development means, and this toner image is imprinted 
electrostatic on the form as record material. The form which had the toner image imprinted is sent to an anchorage 
device, and melting and fixing of a toner image are done by heat and the pressure here at a form. A fixing belt is laid 
between a fixing roller and the heating roller which has the heat source of a halogen heater etc. inside, and the 
anchorage device of a belt fixing method has the configuration which carries out the pressure welding of the heating 
roller which countered the fixing roller and has been arranged to this fixing roller on both sides of this fixing belt as 
indicated by JP, 10-3 07496, A. Fixing is made by letting the form which supported the toner image in the nip section 
formed between a fixing belt and a heating roller pass. By carrying out accumulation to a belt with small heat capacity, 
and being fixed to it, build up time is aiming at the so-called prevention of the toner offset which a toner transfers to a 
fixing belt with the nip configuration which fixing by low temperature is possible and serves as a convex with large nip 
width of face early in the upper part. 

[0003] By the way, in the anchorage device of a belt fixing method, there is a problem that the form other than toner 
offset coils around a fixing belt at the outlet of the nip section, and separation is not made good. That this problem 
should be coped with, the nip section used as a convex is formed in a fixing roller side, and the configuration of the 
cross direction (the form conveyance direction) of the nip section which formed in the outlet side edge at least a part for 
the variant part of the large namely, convex configuration of the image contact surface where curvature is large is 
indicated by JP,2000-206815,A at the pressure-welding section of a fixing roller and a pressurization roller. Although it 
is not a belt fixing method, the configuration which established the deflection means forming which dents a thin wall 
tube near the conveyance direction downstream of imprint material to the nip section of a thin wall tube and a rubber 
roller, and forms the deflection of the radius of curvature r smaller than the radius of curvature R of the thin wall tube 
that separation should be made good is indicated by JP,7-92837,A. 
[0004] 

[Problem(s) to be Solved by the Invention] In the anchorage device of a belt fixing method, in order to prevent toner 
offset without oil spreading, it is necessary to form fluororesins, such as PFA, FEP, PTFE, etc. excellent in the mold- 
release characteristic, in a fixing hair side of belt layer. Moreover, in order to obtain the uniform image which reduced 
the crepe-like gloss nonuniformity on the image after fixing, if a 100-300-micrometer elastic layer is required for the 
bottom of a surface and a base material is included, it will become the lamination of at least three or more layers. Since 
the fixing belt of such 3 lamination has high flexural rigidity, as it is shown in drawing 7 , in order to make a fixing 
roller distorted at the outlet of the nip section, namely, not to imitate the configuration of a fixing roller, the radius of 
curvature R of the configuration of the outlet of the nip section will become large inevitably. In this case, in order to 
dissociate without bending a form, the chewiness of a form was not utilized enough, but separability fell, and there was 
a problem which generating of toner offset, coiling round of the form to a fixing belt, etc. generate. In drawing 7 , the 
pressurization roller with which a sign 4 has a fixing roller inside and a sign 5 has a halogen heater 6, and the sign 2 
show the fixing belt. 



[0005] Although elasticity is required for a fixing belt in order to acquire uniform gloss, and the lamination of a fixing 
belt will become thick inevitably with the technique indicated by JP,2000-206815,A, in that case, the radius of 
curvature of the outlet of the nip section becomes large, and separation by the chewiness of a form becomes difficult. 
With the technique of a publication, the metal tube of 0.08 thru/or 0.25mm thin meat is used for JP,7-92837,A as a 
fixing roller. The nip section is formed in the fixing roller of press of a pressurization roller, and a fixing roller rotates 
by the driving means. For that purpose, a certain amount of rigidity is needed for a fixing roller. It is very difficult to 
dent the fixing roller, so that curvature changes. Conversely, if it is the fixing roller which was rich in elasticity so that 
curvature changes, it will deform by press of a pressurization roller and nip width of face or a pressure required to 
establish a toner will not be obtained. 

[0006] Then, this invention sets offer of the anchorage device which can separate record material certainly, and image 
formation equipment equipped with this as the purpose, without [ without it can make the radius of curvature of the 
separation section small, it can aim at improvement in separability ability, without covering a superfluous load over a 
fixing roller or a fixing belt and it forms oil spreading and a separation pawl, and ] reducing the endurance of a fixing 
roller etc. remarkably. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to claim 1 The 
fixing roller which has an elastic layer on a front face, and the heating roller which has a heat source inside, It has this 
fixing roller, the fixing belt of the shape of endless [ which was laid between heating rollers ], and the pressurization 
roller that this fixing roller is countered, and it is prepared and carries out a pressure welding to this fixing roller 
through this fixing belt. In the anchorage device which heats the non-established toner image currently supported with 
the nip section formed with this fixing belt and a pressurization roller on record material, and is pressurized Make low 
surface hardness of the above-mentioned fixing roller, and the amount of interlocking of the above-mentioned 
pressurization roller to this fixing roller is enlarged. And the configuration of having made thickness of the above- 
mentioned fixing belt small, having made bending elasticity of this fixing belt low, and having made small the radius of 
curvature of this fixing belt in the outlet of the above-mentioned nip section is taken. 

[0008] The fixing roller which has an elastic layer on a front face in invention according to claim 2, and the heating 
roller which has a heat source inside, It has this fixing roller, the fixing belt of the shape of endless [ which was laid 
between heating rollers ], and the pressurization roller that this fixing roller is countered, and it is prepared and carries 
out a pressure welding to this fixing roller through this fixing belt. In the anchorage device which heats the non- 
established toner image currently supported with the nip section formed with this fixing belt and a pressurization roller 
on record material, and is pressurized It had the separation auxiliary member which contacts the above-mentioned 
fixing belt near the outlet of the above-mentioned nip section, and the configuration of having made small locally the 
radius of curvature of the above-mentioned fixing belt [ / near the outlet of this nip section ] by this separation auxiliary 
member is taken. 

[0009] In invention according to claim 3, the above-mentioned separation auxiliary member has taken the configuration 
that it is the roller which follows and rotates to the above-mentioned fixing belt, in the anchorage device according to 
claim 2. 

[0010] In invention according to claim 4, the configuration that the above-mentioned separation auxiliary member 
makes small the radius of curvature of the above-mentioned fixing belt by making the elastic layer of the above- 
mentioned fixing roller distorted with a pressure is taken in the anchorage device according to claim 2. 
[001 1] In invention according to claim 5, the configuration that the above-mentioned separation auxiliary member 
makes small the radius of curvature of this fixing belt by hanging a load to the hand of cut of the above-mentioned 
fixing belt, and slacking this fixing belt is taken in the anchorage device according to claim 2. 
[0012] In invention according to claim 6, in claim 1 thru/or the anchorage device of one of 5 publications, the toner 
contained binding resin, the coloring agent, and the wax at least, and the configuration that the above-mentioned fixing 
belt has the three-tiered structure of a base material, an elastic layer, and a surface mold release layer at least is taken. 
[0013] In invention according to claim 7, visible image good [ of the electrostatic latent image formed in image 
support ] was carried out as a toner image with the development means, this toner image was imprinted to record 
material, and the configuration that the above-mentioned anchorage devices are claim 1 thru/or the thing of one of 6 
publications is taken in the image formation equipment fixed to the anchorage device of a belt fixing method through 
the record material holding this toner image. 
[0014] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on drawing 1 thru/or 



drawing 3 . In addition, the same sign shows the same part as the conventional example. First, based on drawing 3 , the 
whole color copying machine configuration as image formation equipment and actuation are explained roughly. The 
write-in optical unit 400 as an exposure means changes the color picture data from a color scanner 200 into a lightwave 
signal, performs the optical writing corresponding to a manuscript image, and forms an electrostatic latent image on the 
photo conductor 402 which is image support. This write-in optical unit 400 is constituted by laser diode 404, the 
polygon mirror 406 and its motor 408 for rotation, the f/theta lens 410, and the reflective mirror 412 grade. A photo 
conductor 402 rotates to the counterclockwise sense, as an arrow head shows, and in the perimeter, the development 
counter ( drawing 3 development counter 438) with which it was chosen of the photo conductor cleaning unit 414, the 
electric discharge lamp 416, the potential sensor 420, and the rotating type developers 422, the development 
concentration pattern detector 424, and the middle imprint belt 426 grade are arranged. 

[0015] The rotating type developer 422 has the rotation mechanical component which rotates the development counter 
428 for blacks, the development counter 430 for cyanogen, the development counter 432 for Magentas, the 
development counter 434 for yellow, and an angle development counter and which is not illustrated. Each development 
counter has the development sleeve which the ear of a developer is contacted on the front face of a photo conductor 
402, and is rotated in order to form an electrostatic latent image into a visible image, the development paddle which 
rotates in order to pump up and stir a developer. In the state of standby, the rotating type developer 422 is set to the 
location of black development, if copy actuation is started, reading of the data of a black image will start from timing 
predetermined with a color scanner 200, and formation of the optical writing and the electrostatic latent image by the 
laser beam (black latent image) will start based on this image data. 

[0016] In order to develop negatives from the point of this black latent image, before a latent-image point arrives at the 
development location of the development counter 428 for blacks, rotation initiation of the development sleeve is carried 
out, and a black latent image is developed with a black toner. And although development actuation of a black latent- 
image field is continued henceforth, when the latent-image back end section passes through a black development 
location, the rotating type developer 422 rotates from the development location for black to the **** development 
location of a degree promptly. The actuation concerned is made to complete at least before the latent-image point by 
the following image data reaches. If an image formation cycle is started, as an arrow head shows, the middle imprint 
belt 426 will be first rotated for a photo conductor 402 by the counterclockwise sense with the drive motor which is not 
illustrated to the clockwise sense. With rotation of the middle imprint belt 426, black toner image formation, cyanogen 
toner image formation, Magenta toner image formation, and yellow toner image formation are performed, finally, in 
order of black (Bk), cyanogen (C), a Magenta (M), and yellow (Y), it piles up on the middle imprint belt 426, and a 
toner image is formed. 

[0017] The middle imprint belt 426 is laid [ firmly ] across a driving roller 444, the imprint opposite rollers 446a and 
446b, the cleaning opposite roller 448, and the follower roller group, and drive control is carried out with the drive 
motor which is not illustrated. Alignment of the black by which sequential formation is carried out, cyanogen, a 
Magenta, and each toner image of yellow is correctly carried out to a photo conductor 402 one by one on the middle 
imprint belt 426, and the belt transfer picture of 4 color piles is formed of this. The package imprint of this belt transfer 
picture is carried out by the imprint corona discharger 454 at record material (form). 

[0018] The form of various different sizes from the size of the form held in the cassette 464 within the body of 
equipment is held in each recording paper cassettes 458, 460, and 462 in the feed bank 456, and the this specified form 
is fed [ paper ] to it and conveyed by the feed koro 466 in the resist roller pair 470 directions from the hold cassette of 
the specified size paper among these. In drawing 3 , a sign 468 shows the manual paper feed tray for an OHP form, 
pasteboard, etc. it feeds with a form from feed opening of the cassette of one of the above at the stage when image 
formation is started - having - a resist roller pair - it stands by in the nip section of 470. and the tip of the toner image 
on the middle imprint belt 426 puts in the corona discharge machine 454, and a form tip is in agreement at this tip of an 
image exactly at this time - as - a resist roller pair - 470 drives and resist doubling of a form and an image is 
performed. 

[0019] Thus, a form piles up with the middle imprint belt 426, and passes through the corona discharge machine 454 
top connected with forward potential. At this time, the electric charge of the form is carried out with positive charge 
with a corona discharge current, and a toner image is imprinted by the form. Then, when passing through the part of the 
electric discharge brush which has been arranged on the left-hand side of [ drawing top ] the corona discharge machine 
454 and which is not illustrated, a form is discharged, exfoliates from the middle imprint belt 426, and moves to the 
paper conveyance belt 472. The form by which the package imprint was carried out in 4 color pile toner image from the 
middle imprint belt 426 is conveyed with the paper conveyance belt 472 to the anchorage device 1 of a belt fixing 



method, and heat and a pressure are fixed to it in a toner image with this anchorage device 1 . the form which finished 
fixing — a discharge roller pair — it is discharged by 480 outside the plane, and a stack is carried out to the tray which is 
not illustrated. Thereby, a foil color copy is obtained. 

[0020] Next, the anchorage device 1 of a belt fixing method is explained to a detail. The heating roller 3 with which an 
anchorage device 1 has the halogen heater 6 as a heat source in a fixing roller 4 and the interior as shown in drawing 1 , 
A fixing roller 4, the fixing belt 2 laid between heating rollers 3, and the pressurization roller 5 in which countered the 
fixing roller 4, and have been arranged and the pressure welding was carried out to this fixing roller 4 by the 
energization force of compression Spring-8 on both sides of the fixing belt 2, It has the thermistor 7 grade which 
detects the temperature of the fixing belt 2 by the side of a heating roller 3. The halogen heater 6 as well as a heating 
roller 3 is formed also in the interior of the pressurization roller 5. 

[0021] The gear which is not illustrated is being fixed to the revolving shaft of the pressurization roller 5, and the drive 
gear of the driving source which is not illustrated has geared on this gear. A rotation drive is good also as a 
configuration hung on a fixing roller 4. Moreover, it is good also as a configuration which hangs a rotation drive on the 
both sides of the pressurization roller 5 and a fixing roller 4 by connecting and engaging the pressurization roller 5 and 
a fixing roller 4 by the gear. The heating roller 3 is held free [ rotation ] by the bearing which was prepared in the side 
plate which is not illustrated and which is not illustrated. 

[0022] In order to give a tension to the fixing belt 2, a heating roller 3 pulls this heating roller 3 with the spring which 
is not illustrated in the direction estranged from a fixing roller 4, and is energized by load 2-6kgf. The heating roller 3 
is formed in the pipe made from aluminum whose outer diameter thickness is 30mm in 0.6mm. The thermistor 7 is 
arranged at the peripheral face of the fixing belt 2 in contact with a fixing roller 4, and the temperature of the fixing belt 
2 is detected. An outer diameter is 40mm, elastic layer 4a by liquefied silicon or foaming silicon is formed in the 
periphery of iron rodding by the thickness which is 2-6mm, and the fixing roller 4 is supported free [ rotation ]. The 
surface hardness of a fixing roller 4 is the Aska C shaft top degree of hardness, and is 10-50Hs. 
[0023] The pressurization roller 5 is pressed by the load of 40-80kgf by the sense which carries out a pressure welding 
to a fixing roller 4 by compression Spring-8. By contacting a fixing roller 4 at least, the pressure welding of the 
pressurization roller 5 is carried out so that the nip section may be formed. The pressurization roller 5 is 30-40mm in 
outer diameter, and has the configuration which prepared the surface layer by the elastic layer and fluororesin layer 
which become the periphery of rodding made from aluminum (thickness of 0.8mm) from silicone rubber. The fixing 
belt 2 consists of layers (20 micrometers in thickness) as the base material made from polyimide whose thickness is 50 
micrometers, the silicone rubber layer (thickness of 100 micrometers) as an elastic layer prepared on this base material, 
and a surface mold release layer prepared on this silicone rubber layer, such as PFA, FEP, and PTFE. The outer 
diameter of the fixing belt 2 is 60mm. Moreover, the toner contains binding resin, the coloring agent, and the wax at 
least. 

[0024] The form 1 1 as record material which supported the toner 12 is conveyed to a drawing Nakamigi side, and 
advances to the nip section. It is heated and pressurized at the time of nip section passage, and melting fixing of the 
toner 12 is carried out. In this operation gestalt, after enlarging the amount of interlocking of the pressurization roller 5 
to a fixing roller 4 and being able to be made to make small the radius of curvature of the fixing roller 4 of the outlet 
configuration of the nip section by using the low fixing roller 4 of surface hardness, the fixing belt 2 form a base 
material and an elastic layer thinly as mentioned above, and be make into what have low flexural rigidity. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention according to claim 1 or 7, make surface hardness of a fixing roller low 
and the amount of interlocking of the pressurization roller to this fixing roller is enlarged. And since it considered as 
the configuration which made thickness of a fixing belt small, made bending elasticity of this fixing belt low, and made 
small the radius of curvature of this fixing belt in the outlet of the nip section The chewiness of record material is 
effectively utilizable, record material can be separated, without performing installation of a separation pawl, and 
spreading of oil, and improvement in the cost cut of equipment, the reinforcement of a fixing belt, and the maintenance 
nature of equipment can be aimed at. 

[0033] Since it considered as the configuration which has the separation auxiliary member which contacts a fixing belt 
near the outlet of the nip section, and made small locally the radius of curvature of a fixing belt [ / near the outlet of this 
nip section ] by this separation auxiliary member according to invention according to claim 2 or 7 the thick fixing belt 
of a three-tiered structure which does not need oil spreading — if it puts in another way, also in the bad fixing belt of 
separability, record material is separable, controlling coiling round and toner offset of the record material to a fixing 
belt. 

[0034] Since the separation auxiliary member considered as the configuration which is the roller which follows and 
rotates to a fixing belt according to invention according to claim 3 or 7, things can be locally performed for the radius 
of curvature of a fixing belt easily small. 

[0035] Since the separation auxiliary member considered as the configuration which makes the radius of curvature of a 
fixing belt small by making the elastic layer of a fixing roller distorted with a pressure according to invention according 
to claim 4 or 7, also in the bad fixing belt of separability, record material is separable, controlling coiling round and 
toner offset of the record material to a fixing belt. 

[0036] Since it considered as the configuration which makes small the radius of curvature of this fixing belt when a 
separation auxiliary member hangs a load to the hand of cut of a fixing belt and slacks this fixing belt according to 
invention according to claim 5 or 7, also in the bad fixing belt of separability, record material is separable, controlling 
coiling round and toner offset of the record material to a fixing belt. 

[0037] Since according to invention according to claim 6 or 7 the toner contained binding resin, the coloring agent, and 
the wax at least and the fixing belt was considered as the configuration which has the three-tiered structure of a base 
material, an elastic layer, and a surface mold release layer at least, the hot offset prevention effectiveness by the toner 
can be acquired, and also in the bad fixing belt of separability, record material is separable, controlling coiling round 
and toner offset of the record material to a fixing belt. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the anchorage device of a belt fixing method, in order to prevent toner 
offset without oil spreading, it is necessary to form fluororesins, such as PFA, FEP, PTFE, etc. excellent in the mold- 
release characteristic, in a fixing hair side of belt layer. Moreover, in order to obtain the uniform image which reduced 
the crepe-like gloss nonuniformity on the image after fixing, if a 100-300-micrometer elastic layer is required for the 
bottom of a surface and a base material is included, it will become the lamination of at least three or more layers. Since 
the fixing belt of such 3 lamination has high flexural rigidity, as it is shown in drawing 7 , in order to make a fixing 
roller distorted at the outlet of the nip section, namely, not to imitate the configuration of a fixing roller, the radius of 
curvature R of the configuration of the outlet of the nip section will become large inevitably. In this case, in order to 
dissociate without bending a form, the chewiness of a form was not utilized enough, but separability fell, and there was 
a problem which generating of toner offset, coiling round of the form to a fixing belt, etc. generate. In drawing 7 , the 
pressurization roller with which a sign 4 has a fixing roller inside and a sign 5 has a halogen heater 6, and the sign 2 
show the fixing belt. 

[0005] Although elasticity is required for a fixing belt in order to acquire uniform gloss, and the lamination of a fixing 
belt will become thick inevitably with the technique indicated by JP,2000-206815,A, in that case, the radius of 
curvature of the outlet of the nip section becomes large, and separation by the chewiness of a form becomes difficult. 
With the technique of a publication, the metal tube of 0.08 thru/or 0.25mm thin meat is used for JP,7-92837,A as a 
fixing roller. The nip section is formed in the fixing roller of press of a pressurization roller, and a fixing roller rotates 
by the driving means. For that purpose, a certain amount of rigidity is needed for a fixing roller. It is very difficult to 
dent the fixing roller, so that curvature changes. Conversely, if it is the fixing roller which was rich in elasticity so that 
curvature changes, it will deform by press of a pressurization roller and nip width of face or a pressure required to 
establish a toner will not be obtained. 

[0006] Then, this invention sets offer of the anchorage device which can separate record material certainly, and image 
formation equipment equipped with this as the purpose, without [ without it can make the radius of curvature of the 
separation section small, it can aim at improvement in separability ability, without covering a superfluous load over a 
fixing roller or a fixing belt and it forms oil spreading and a separation pawl, and ] reducing the endurance of a fixing 
roller etc. remarkably. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to claim 1 The 
fixing roller which has an elastic layer on a front face, and the heating roller which has a heat source inside, It has this 
fixing roller, the fixing belt of the shape of endless [ which was laid between heating rollers ], and the pressurization 
roller that this fixing roller is countered, and it is prepared and carries out a pressure welding to this fixing roller 
through this fixing belt. In the anchorage device which heats the non-established toner image currently supported with 
the nip section formed with this fixing belt and a pressurization roller on record material, and is pressurized Make low 
surface hardness of the above-mentioned fixing roller, and the amount of interlocking of the above-mentioned 
pressurization roller to this fixing roller is enlarged. And the configuration of having made thickness of the above- 
mentioned fixing belt small, having made bending elasticity of this fixing belt low, and having made small the radius of 
curvature of this fixing belt in the outlet of the above-mentioned nip section is taken. 

[0008] The fixing roller which has an elastic layer on a front face in invention according to claim 2, and the heating 
roller which has a heat source inside, It has this fixing roller, the fixing belt of the shape of endless [ which was laid 
between heating rollers ], and the pressurization roller that this fixing roller is countered, and it is prepared and carries 
out a pressure welding to this fixing roller through this fixing belt. In the anchorage device which heats the non- 
established toner image currently supported with the nip section formed with this fixing belt and a pressurization roller 
on record material, and is pressurized It had the separation auxiliary member which contacts the above-mentioned 
fixing belt near the outlet of the above-mentioned nip section, and the configuration of having made small locally the 
radius of curvature of the above-mentioned fixing belt [ / near the outlet of this nip section ] by this separation auxiliary 
member is taken. 

[0009] In invention according to claim 3, the above-mentioned separation auxiliary member has taken the configuration 
that it is the roller which follows and rotates to the above-mentioned fixing belt, in the anchorage device according to 
claim 2. 

[0010] In invention according to claim 4, the configuration that the above-mentioned separation auxiliary member 
makes small the radius of curvature of the above-mentioned fixing belt by making the elastic layer of the above- 
mentioned fixing roller distorted with a pressure is taken in the anchorage device according to claim 2. 
[001 1] In invention according to claim 5, the configuration that the above-mentioned separation auxiliary member 
makes small the radius of curvature of this fixing belt by hanging a load to the hand of cut of the above-mentioned 
fixing belt, and slacking this fixing belt is taken in the anchorage device according to claim 2. 
[0012] In invention according to claim 6, in claim 1 thru/or the anchorage device of one of 5 publications, the toner 
contained binding resin, the coloring agent, and the wax at least, and the configuration that the above-mentioned fixing 
belt has the three-tiered structure of a base material, an elastic layer, and a surface mold release layer at least is taken. 
[0013] In invention according to claim 7, visible image good [ of the electrostatic latent image formed in image 
support ] was carried out as a toner image with the development means, this toner image was imprinted to record 
material, and the configuration that the above-mentioned anchorage devices are claim 1 thru/or the thing of one of 6 
publications is taken in the image formation equipment fixed to the anchorage device of a belt fixing method through 
the record material holding this toner image. 
[0014] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on drawing 1 thru/or 
drawing 3 . In addition, the same sign shows the same part as the conventional example. First, based on drawing 3 , the 
whole color copying machine configuration as image formation equipment and actuation are explained roughly. The 
write-in optical unit 400 as an exposure means changes the color picture data from a color scanner 200 into a lightwave 
signal, performs the optical writing corresponding to a manuscript image, and forms an electrostatic latent image on the 



photo conductor 402 which is image support. This write-in optical unit 400 is constituted by laser diode 404, the 
polygon mirror 406 and its motor 408 for rotation, the f/theta lens 410, and the reflective mirror 412 grade. A photo 
conductor 402 rotates to the counterclockwise sense, as an arrow head shows, and in the perimeter, the development 
counter ( drawing 3 development counter 438) with which it was chosen of the photo conductor cleaning unit 414, the 
electric discharge lamp 416, the potential sensor 420, and the rotating type developers 422, the development 
concentration pattern detector 424, and the middle imprint belt 426 grade are arranged. 

[0015] The rotating type developer 422 has the rotation mechanical component which rotates the development counter 
428 for blacks, the development counter 430 for cyanogen, the development counter 432 for Magentas, the 
development counter 434 for yellow, and an angle development counter and which is not illustrated. Each development 
counter has the development sleeve which the ear of a developer is contacted on the front face of a photo conductor 
402, and is rotated in order to form an electrostatic latent image into a visible image, the development paddle which 
rotates in order to pump up and stir a developer. In the state of standby, the rotating type developer 422 is set to the 
location of black development, if copy actuation is started, reading of the data of a black image will start from timing 
predetermined with a color scanner 200, and formation of the optical writing and the electrostatic latent image by the 
laser beam (black latent image) will start based on this image data. 

[0016] In order to develop negatives from the point of this black latent image, before a latent-image point arrives at the 
development location of the development counter 428 for blacks, rotation initiation of the development sleeve is carried 
out, and a black latent image is developed with a black toner. And although development actuation of a black latent- 
image field is continued henceforth, when the latent-image back end section passes through a black development 
location, the rotating type developer 422 rotates' from the development location for black to the **** development 
location of a degree promptly. The actuation concerned is made to complete at least before the latent-image point by 
the following image data reaches. If an image formation cycle is started, as an arrow head shows, the middle imprint 
belt 426 will be first rotated for a photo conductor 402 by the counterclockwise sense with the drive motor which is not 
illustrated to the clockwise sense. With rotation of the middle imprint belt 426, black toner image formation, cyanogen 
toner image formation, Magenta toner image formation, and yellow toner image formation are performed, finally, in 
order of black (Bk), cyanogen (C), a Magenta (M), and yellow (Y), it piles up on the middle imprint belt 426, and a 
toner image is formed. 

[0017] The middle imprint belt 426 is laid [ firmly ] across a driving roller 444, the imprint opposite rollers 446a and 
446b, the cleaning opposite roller 448, and the follower roller group, and drive control is carried out with the drive 
motor which is not illustrated. Alignment of the black by which sequential formation is carried out, cyanogen, a 
Magenta, and each toner image of yellow is correctly carried out to a photo conductor 402 one by one on the middle 
imprint belt 426, and the belt transfer picture of 4 color piles is formed of this. The package imprint of this belt transfer 
picture is carried out by the imprint corona discharger 454 at record material (form). 

[0018] The form of various different sizes from the size of the form held in the cassette 464 within the body of 
equipment is held in each recording paper cassettes 458, 460, and 462 in the feed bank 456, and the this specified form 
is fed [ paper ] to it and conveyed by the feed koro 466 in the resist roller pair 470 directions from the hold cassette of 
the specified size paper among these. In drawing 3 , a sign 468 shows the manual paper feed tray for an OHP form, 
pasteboard, etc. it feeds with a form from feed opening of the cassette of one of the above at the stage when image 
formation is started .-- having - a resist roller pair ~ it stands by in the nip section of 470. and the tip of the toner image 
on the middle imprint belt 426 puts in the corona discharge machine 454, and a form tip is in agreement at this tip of an 
image exactly at this time ~ as - a resist roller pair - 470 drives and resist doubling of a form and an image is 
performed. 

[0019] Thus, a form piles up with the middle imprint belt 426, and passes through the corona discharge machine 454 
top connected with forward potential. At this time, the electric charge of the form is carried out with positive charge 
with a corona discharge current, and a toner image is imprinted by the form. Then, when passing through the part of the 
electric discharge brush which has been arranged on the left-hand side of [ drawing top ] the corona discharge machine 
454 and which is not illustrated, a form is discharged, exfoliates from the middle imprint belt 426, and moves to the 
paper conveyance belt 472. The form by which the package imprint was carried out in 4 color pile toner image from the 
middle imprint belt 426 is conveyed with the paper conveyance belt 472 to the anchorage device 1 of a belt fixing 
method, and heat and a pressure are fixed to it in a toner image with this anchorage device 1 . the form which finished 
fixing — a discharge roller pair — it is discharged by 480 outside the plane, and a stack is carried out to the tray which is 
not illustrated. Thereby, a full color copy is obtained. 

[0020] Next, the anchorage device 1 of a belt fixing method is explained to a detail. The heating roller 3 with which an 



anchorage device 1 has the halogen heater 6 as a heat source in a fixing roller 4 and the interior as shown in drawing 1 , 
A fixing roller 4, the fixing belt 2 laid between heating rollers 3, and the pressurization roller 5 in which countered the 
fixing roller 4, and have been arranged and the pressure welding was carried out to this fixing roller 4 by the 
energization force of compression Spring-8 on both sides of the fixing belt 2, It has the thermistor 7 grade which 
detects the temperature of the fixing belt 2 by the side of a heating roller 3. The halogen heater 6 as well as a heating 
roller 3 is formed also in the interior of the pressurization roller 5. 

[0021] The gear which is not illustrated is being fixed to the revolving shaft of the pressurization roller 5, and the drive 
gear of the driving source which is not illustrated has geared on this gear. A rotation drive is good also as a 
configuration hung on a fixing roller 4. Moreover, it is good also as a configuration which hangs a rotation drive on the 
both sides of the pressurization roller 5 and a fixing roller 4 by connecting and engaging the pressurization roller 5 and 
a fixing roller 4 by the gear. The heating roller 3 is held free [ rotation ] by the bearing which was prepared in the side 
plate which is not illustrated and which is not illustrated. 

[0022] In order to give a tension to the fixing belt 2, a heating roller 3 pulls this heating roller 3 with the spring which 
is not illustrated in the direction estranged from a fixing roller 4, and is energized by load 2-6kgf The heating roller 3 
is formed in the pipe made from aluminum whose outer diameter thickness is 30mm in 0.6mm. The thermistor 7 is 
arranged at the peripheral face of the fixing belt 2 in contact with a fixing roller 4, and the temperature of the fixing belt 
2 is detected. An outer diameter is 40mm, elastic layer 4a by liquefied silicon or foaming silicon is formed in the 
periphery of iron rodding by the thickness which is 2-6mm, and the fixing roller 4 is supported free [ rotation ]. The 
surface hardness of a fixing roller 4 is the Aska C shaft top degree of hardness, and is 10-50Hs. 
[0023] The pressurization roller 5 is pressed by the load of 40-80kgf by the sense which carries out a pressure welding 
to a fixing roller 4 by compression Spring-8. By contacting a fixing roller 4 at least, the pressure welding of the 
pressurization roller 5 is carried out so that the nip section may be formed. The pressurization roller 5 is 30-40mm in 
outer diameter, and has the configuration which prepared the surface layer by the elastic layer and fluororesin layer 
which become the periphery of rodding made from aluminum (thickness of 0.8mm) from silicone rubber. The fixing 
belt 2 consists of layers (20 micrometers in thickness) as the base material made from polyimide whose thickness is 50 
micrometers, the silicone rubber layer (thickness of 100 micrometers) as an elastic layer prepared on this base material, 
and a surface mold release layer prepared on this silicone rubber layer, such as PFA, FEP, and PTFE. The outer 
diameter of the fixing belt 2 is 60mm. Moreover, the toner contains binding resin, the coloring agent, and the wax at 
least. 

[0024] The form 1 1 as record material which supported the toner 12 is conveyed to a drawing Nakamigi side, and 
advances to the nip section. It is heated and pressurized at the time of nip section passage, and melting fixing of the 
toner 12 is carried out. In this operation gestalt, after enlarging the amount of interlocking of the pressurization roller 5 
to a fixing roller 4 and being able to be made to make small the radius of curvature of the fixing roller 4 of the outlet 
configuration of the nip section by using the low fixing roller 4 of surface hardness, the fixing belt 2 form a base 
material and an elastic layer thinly as mentioned above, and be make into what have low flexural rigidity. It is possible 
to make into the level of 5mm or less by this, the radius of curvature of the fixing belt 2 in a nip section outlet and the 
fixing belt 2 in the point which leaves the pressurization roller 5, as shown in drawing 2 . When [ that the fixing belt 2 
is thin ] flexural rigidity is low, in order that the fixing belt 2 may imitate the configuration of the fixing roller 4 of the 
outlet of the nip section, the radius of curvature R of the outlet of the nip section becomes small. 
[0025] Since a form 1 1 will be greatly bent in the place to which the form 1 1 came out of the nip section when the 
radius of curvature of the fixing belt 2 is small, dissociating by the chewiness of a form 1 1 becomes easy. In this case, a 
form 1 1 can be separated, without causing problems, such as coiling round of the form 1 1 to the fixing belt 2, and toner 
offset, by the chewiness of a form 11, even if there is no spreading of oil. The experimental result of the coiling-round 
condition to the fixing belt 2 of the form 1 1 at the time of changing the thickness of the base material of the fixing belt 
2 and the radius of curvature of the surface hardness of a fixing roller 4 and the fixing belt 2 in a nip section outlet is 
shown in Table 1. However, a form 1 1 uses the Daio Paper Corp. make T-6200 (micrometers [ in basis-weight 67 g/m2 
and thickness / 90 ], consistency 0.78 g/cm [3 ], at23 degree-C30%), and the temperature of the fixing belt 2 is doubled 
with the temperature to which image glossiness (it measures in glossmeter PG-1 by Nippon Denshoku Co., Ltd.) is 
fixed (15%). In Table 1, figures 10/50 coil by **** of 50 sheets, and express that generating is ten sheets. 
[0026] 
[Table 1] 
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[0027] Table 1 shows that coiling round of a form 1 1 can be prevented nearly perfectly, if the radius of curvature of the 
fixing belt 2 in a nip section outlet is 5mm or less extent generally. 

[0028] Next, other operation gestalten are explained based on drawing 4 . In addition, the same sign shows the same 
part as the above-mentioned operation gestalt, and as long as there is especially no need, the explanation on the 
configuration already carried out and a function is omitted (in other following operation gestalten, it is the same). The 
fixing belt 20 in this operation gestalt consists of layers (20 micrometers in thickness) as the base material made from 
polyimide whose thickness is 100 micrometers, the silicone rubber layer (thickness of 200 micrometers) as an elastic 
layer prepared on this base material, and a surface mold release layer prepared on this silicone rubber layer, such as 
PFA, FEP, and PTFE. The outer diameter of the fixing belt 20 is 60mm. That is, thickness is made larger than the 
fixing belt 2 in the above-mentioned operation gestalt. 

[0029] the separation auxiliary member 9 which contacts the fixing belt 20 near the outlet of the nip section is formed, 
and boil this separation auxiliary member 9 spring 10 - ** 4 grade ~ it is pressed by the load of 10kgf(s). Also in the 
fixing belt 20 which makes small the radius of curvature of the fixing belt 20 near the outlet of the nip section by this 
separation auxiliary member 9, and thickened the base material and the elastic layer, dissociating without coiling round 
of a form 1 1 is possible. The separation auxiliary member 9 is the roller with which heat-resistant silicone rubber was 
covered by the front face, and it is supported so that follower rotation may be carried out at the fixing belt 20. The 
separation auxiliary member 9 may cover a fluororesin with small coefficient of friction with thermal resistance, such 
as PFA, FEP, and PTFE, on a front face, and it may press it so that it may slide with the fixing belt 20. 
[0030] Drawing 5 is the enlarged drawing of the outlet of the nip section in this operation gestalt. By pressing the 
separation auxiliary member 9 and making the elastic layer of a fixing roller 4 distorted, the radius of curvature of the 
fixing belt 20 in the outlet of the nip section is locally made small. Since it is small, the radius of curvature R of the 
outlet of the nip section can raise the separability by the chewiness of a form 1 1 . In addition, the spring 10 is omitted in 
drawing 5 . 

[0031] Next, other operation gestalten are explained based on drawing 6 . With this operation gestalt, the separation 
auxiliary member 9 hangs a load to the hand of cut of the fixing belt 20, and it is prepared so that this fixing belt 20 
may be slacked. Specifically, linear velocity of the separation auxiliary member 9 is made smaller than the linear 
velocity of the fixing belt 20. The radius of curvature of this fixing belt 20 is made small by this configuration. Also in 
this operation gestalt, since it is small, the radius of curvature R of the outlet of the nip section can raise the separability 
by the chewiness of a form 1 1 . 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline front view of the anchorage device concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the expansion front view of the nip section circumference. 

[Drawing 3] It is the outline front view of the color copying machine as image formation equipment. 
[Drawing 4] It is the outline front view of the anchorage device in other operation gestalten. 

[Drawing 5] It is the expansion front view of the nip section circumference of the anchorage device shown by drawin g 
4. 

[Drawing 6] It is the expansion front view of the nip section circumference in other operation gestalten. 
[Drawing 7] It is the expansion front view of the nip section circumference in the former. 
[Description of Notations] 

2 Fixing Belt 

3 Heating Roller 

4 Fixing Roller 

5 Pressurization Roller 

6 Halogen Heater as a Heat Source 
9 Separation Auxiliary Member 

402 Photo Conductor as Image Support 

422 Rotating Type Developer as a Development Means 
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